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Amendments to the Claims : 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

1. (Currently amended) A method of reducing echoes and noise in data, the method 
comprising: 

receiving data: 

linearly filtering the data to produce pre-noise suppression data: 
removing noise from the pre-noise suppression data to provide noise suppressed data: 
dynamically determining at least one weighted filter coefficient using at least in part the 
pre-noise suppression data and not the noise suppressed data, the determining occurring 
independently from and not being affected by removing the noise from the pre-noise 
suppression data; 

wherein removing the noise occurs independently from and is not affected by 
dynamically determining the at least one weighted coefficient such that the noise is removed 
without encountering an artificial variation in a noise floor: and 

subsequently filtering echoes from the noise suppressed data using the at least one 
weighted filter coefficient to produce final data, the final data being substantially free of noise 
and substantially free of echoes 

An e cho oancel e r circuit comprising: 

pr e nois e suppr e ssion logic op e rative to r e c e iv e pr e e cho canc e l e r uplink data and 
downlink data and in r e sponse to produce? pr e noiso suppr e ssion uplink data; 

nois e suppression logic, op e ratively coupl e d to th e pr e nois e suppression logic, and 
operativ e to r e c e iv e th e pr e noiso suppr e ssion uplink data and in r e sponso to produce? nois e 
suppr e ssed uplink data; 

e cho canc e l e r co e ffici e nt logic, op e rativ e ly coupl e d to th e pr e nois e suppr e ssion logic, 
and op e rativ e to rec e iv e th e pr e nois e suppression uplink data and tho pr e echo oancel e r uplink 
data and in r e spons e to produc e filt e r coeffici e nt data, th e e cho oanc e l e r co e ffici e nt logic 
op e rativ e to r e c e iv e th e pr e noiso suppr e ssion uplink data from th e pr e nois e suppr e ssion logic, 
wherein the pr e nois e suppr e ssion uplink data us e d by th e echo oanceler oo e ffioiont logic to 
produc e th e filt e r co e ffici e nt data has not b ee n proc e ss e d in th e nois e suppr e ssion logic; and 

an e cho canc e l e r filt e r, oporativoly coupl e d to tho nois e suppression logic and to th e 
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ocho oano e l e r co e ffici e nt logic, and operativ e to r e c e ive tho nois e suppr e ssed uplink data and 
th e filter co e ffici e nt data and in r e spons e to produc e final uplink data . 

2. (Currently amended) The method of claim 1 further comprising providing the 
final data to a transceiver for transmission 

e cho oano e l e r circuit of claim 1 wh e rein the pro noiso suppr e ssion logic includes a 

3. (Currently amended) The method of claim 1 wherein receiving data comprises 
receiving data from a microphone 

e cho oano e l e r circuit of claim 1 wh e r e in th e pr e echo oano e l e r uplink data includ e s e cho 
compon e nt data, such that th e e cho oano e l e r filt e r produc e s the final uplink data with r e duced 
echo compon e nt data . 

4. (Currently amended) The method of claim 1 further comprising performing a 
telemetric function, the function selected from the group consisting of performing a remote 
engine diagnostic function; tracking a vehicle location; and providing roadside assistance. 

e cho oano e l e r circuit of claim 1 wh e r e in th e pr e e cho cancel e r uplink data includ es e cho 
compon e nt data and noi se compon e nt data, such that th e final uplink data includ es reduc e d 
e cho compon e nt data and r e duc e d nois e compon e nt data . 

5. (Currently amended) An echo canceler circuit apparatus comprising: 
pre-noise compression logic, the logic being configured to linearly filter the data to 

produce pre-noise suppression data; 

noise suppression logic coupled to the pre-noise compression logic and being 
configured to remove noise from the pre-noise suppression data and provide noise suppressed 
data; 

a filter coefficient generator coupled to the pre-noise suppression logic, the generator 
configured to dynamically determine at least one weighted filter coefficient using at least in 
part the pre-noise suppression data and not the noise suppressed data, the determination 
occurring independently from and not being affected by removal of the noise from the pre-noise 
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suppression data by the noise suppression logic; 

wherein the removal of the noise in the noise suppression logic occurs independently 
from and is not affected by dynamically determining the at least one weighted coefficient such 
that the noise is removed without encountering an artificial variation in a noise floor; and 

an echo canceler filter coupled to the noise suppression logic and the generator, the 
echo canceler filter configured to filter echoes from the noise suppressed data using the at least 
one weighted filter coefficient to produce final data at an output, the final data being 
substantially free of noise and substantially free of echoes 

pro - noise suppr e ssion logic op e rative to r e ooivo pre e cho oano e lor uplink data and 
downlink data and in r e spons e to produce pr e nois e suppr e ssion uplink data; 

noiso suppression logic, oporativoly coupl e d to th e pro nois e suppression logic and 
op e rativ e to r e c e iv e th e pre noio e suppr e ssion uplink data and in r e sponse to produc e nois e 
suppr e ss e d uplink data; 

echo canc e l e r coeffici e nt logic, op e rativoly coupled to th e pro nois e suppression logic, 
echo canceler coefficient logic comprising: 

a filter co e ffici e nt data generator operative to r e c e ive the pro echo canc e l e r uplink data 
and post e cho canc e ler uplink data and in rosponso to produce e cho estimation data and filt e r 
coeffici e nt data, and 

addor logic, oporativ e ly coupl e d to th e pre nois e suppression logic and to the filt e r 
coeffici e nt data g e n e rator and operativ e to receive the pr e nois e suppr e ssion uplink data and th e 
e cho e stimation data and in r e spons e to provid e the post e cho canc e l e r data to th e filter 
co o ffioiont data g e n e rator, the addor logic oporative to rocoivo th e pro nois e suppression uplink 
data from th e pr e noise suppr e ssion logic, wh e r e in th e pre nois e suppr e ssion uplink data us e d 
by the addor logic to produc e tho post echo canc e l e r data for tho filt e r ooofficient data gen e rator 
has not b ee n proc e ssed in th e noise aupprossion logic; and 

an e cho canc e l e r filt e r, op e rativ e ly coupl e d to th e nois e suppr e ssion logic and to th e 
filter co e fficient data gonorator, and oporativo to receiv e th e nois e suppressed uplink data and 
th e filt e r co e ffici e nt data and in respons e to produc e final uplink data . 

6. (Currently amended) The echo canceler circuit apparatus of claim 5 
wherein the final data is provided to a transceiver for wireless transmission 
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wh e r e in th e pr e nois e suppr e ssion logic includ e s: 

a pro noiso suppression coeffici e nt data generator op e rative to r e c e ive tho downlink 
data and in r e spons e to produc e pr e noise suppr e ssion co e ffici e nt data; 

a pr e nois e suppr e ssion filt e r, op e rativ e ly coupl e d to th e pro nois e suppr e ssion 
oooffici e nt data g e nerator, and op e rativ e to receive tho pr e nois e suppression co e ffici e nt data 
and in response to produc e pr e noise suppr e ssion e cho e stimation data; and 

pro nois e suppr e ssion add e r logic, operatively coupled to th e pre nois e suppression 
filt e r and to tho adder logic, and op e rativ e to rec e iv e tho pro echo cancoler uplink data and th e 
pr e nois e suppr e ssion e cho e stimation data and in r e spons e to produc e th e pr e nois e 
suppr e ssion uplink data . 

7. (Currently amended) The echo canceler circuit apparatus of claim 5 
wherein the data comprises data from a microphone 

including: 

a digital to analog convert e r op e rative to receiv e th e downlink data and in respons e to 
produc e a downlink audio signal; 

an amplifi e r, op e rativ e ly coupl e d to the digital to analog conv e rt e r, and op e rativ e to 
roooiv e tho downlink audio signal and in respons e to produce an amplified downlink audio 

a microphon e op e rativ e to r e c e iv e at least a portion of th e amplifi e d downlink audio 
signal and in respons e to produce a pr e echo canc e l e r uplink signal; and 

an analog to digital converter, op e rativ e ly coupl e d to th e microphon e , the pr e nois e 
suppr e ssion logic, and to th e filter co e fficient data gen e rator, and op e rative to r e coivo th e 
pr e e oho canc e l e r uplink signal and in rospons e to produce th e pr e e cho canc e l e r uplink data , 

8. (Currently amended) The echo canceler apparatus of claim [[7]] 5 
wherein the apparatus is configured to perform a telemetric function, the function 

selected from the group consisting of performing a remote engine diagnostic function; tracking 
a vehicle location; and providing roadside assistance 

furth e r including at l e ast on e sp e ak e r, operativ e ly coupl e d to th e amplifi e r, and 
operative to r e c e iv e tho amplified downlink audio signal and in response to produce a downlink 
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acoustic signal, and whorein th e microphone produc e s th e pr e e cho cano e l e r uplink signal in 
r e spons e to th e downlink acoustic signal . 

9. (Cunently amended) A method of reducing echoes and noise in data, the 
method comprising: 
receiving data; 

removing noise from the data to provide noise suppressed data that is substantially free 
of noise; and 

subsequently filtering echoes from the noise suppressed data using at least one 
weighted filter coefficient to produce final data, the at least one weighted filter coefficient 
determined independently from and not being affected by removing the noise, the final data 
being substantially free of noise and substantially free of echoes 

A communication apparatus comprising: a housing having coupled th e r e with: 

an e cho cano e l e r circuit within tho housing including: 

pre nois e suppr e ssion logic operativ e to r e c e iv e pr e e cho canc e l e r uplink data and 
downlink data and in r e sponse to produc e pr e nois e suppr e ssion uplink data; 

noiso suppr e ssion logic, oporativ e ly couplod to th e pr e^ nois e suppr e ssion logic, and 
op e rativ e to r e c e iv e th e pr e nois e suppr e ssion uplink data and in r e spons e to produc e nois e 
suppr e ss e d uplink data; 

e cho canc e l e r co e ffici e nt logic, op e rativ e ly coupled to th e pr e nois e suppr e ssion logic, 
and op e rativ e to r e c e iv e th e pr e nois e suppr e ssion uplink data and th e pr e e cho cano e l e r uplink 
data, and in r e sponse to produc e filter coeffici e nt data, the echo cano e lor coefficient logic 
operativ e to rec e iv e th e pr e noise suppr e ssion uplink data from the pre nois e suppr e ssion logic, 
wh e rein th e pr e nois e suppr e ssion uplink data us e d by th e e cho cano e l e r co e ffici e nt logic to 
produc e th e filt e r co e ffici e nt data has not b ee n proc e ss e d in the nois e suppr e ssion logic; 

an e cho cano e l e r filt e r, op e rativ e ly coupl e d to th e nois e suppr e ssion logic and to th e 
echo canoel e r co e fficient logic, and operativ e to r e c e iv e th e noiso suppr e ss e d uplink data and 
th e filter co e ffici e nt data and in r e spon se to produc e final uplink data; and 

a transc e iv e r, op e rativ e ly coupl e d to th e e cho canc e l e r filt e r and to th e pr e nois e 
suppression logic, and op e rativ e to r e c e iv e tho final uplink data from th e e cho canoel e r filt e r 
and in r e spons e to transmit th e final uplink data, and to provid e th e downlink data to the 
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1 0 . (Currently amended) The method of claim 9 further comprising providing the 
final data to a transceiver for transmission 

Th e communication circuit of claim 9 wh e rein th e transc e iv e r i s at least on e of a 
wir e l e ss wid e ar e a n e twork (WWAN) transc e iv e r, a wir e l e ss local ar e a n e twork (WLAN) 
transc e iv e r and a wir e l e ss d e vice . 

1 1 . (Currently amended) The method of claim 9 wherein receiving data comprises 
receiving data from a microphone 

Th e communication circuit of claim 9 wh e r e in th e pr e e cho canoel e r uplink data 
includes e cho component data and noise compon e nt data, such that th e final uplink data 
includ e s r e duc e d e cho component data and r e duc e d nois e compon e nt data . 

12. (Currently amended) The method of claim 9 further comprising performing a 
telemetric function, the function selected from the group consisting of performing a remote 
engine diagnostic function; tracking a vehicle location; and providing roadside assistance 
Tho communication apparatus of claim 10 further including a location information gen e rator 
operativ e to produc e location information, wh e r e in the echo cano e l e r circuit includ e s: 

ono or mor e processing devices oporatively coupled to tho location information 
gen e rator; and 

memory containing instructions e x e cutabl e by the on e or mor e processing d e vic e s to 
cause the on e or more proc e ssing devic e s to rec e ive? tho location information and in respons e to 
provid e tho location information to th e transc e iv e r, wh e r e in th e transc e iver transmits th e 
location information . 

1 3 .(Currently amended) A method of reducing echoes and noise in data, the method 
comprising: 

receiving data that is substantially free from noise; and 

subsequently filtering echoes from the data using at least one weighted filter coefficient 
to produce final data, the at least one weighted filter coefficient determined independently from 
and not being affected by removing the noise, the final data being substantially free of noise and 
substantially free of echoes 
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An in v e hicle communication systom comprising: an e cho cancoler circuit comprising: 

pr e nois e suppr e ssion logic op e rative to r e ceiv e pr e e cho canc e l e r uplink data and 
downlink data, and in respons e to produc e pro noise supprossion uplink data; 

noise suppr e ssion logic, op e rativ e ly coupl e d to the pr e nois e suppression logic, and 
op e rativ e to r e c e iv e th e pr e nois e suppr e ssion uplink data and in r e spons e to produc e nois e 
suppress e d uplink data; 

e cho cancel e r co e fficient logic, operativ e ly coupl e d to th e pr e nois e suppr e ssion logic, 
and op e rativ e to r e ceive the pro nois e supprossion uplink data and th e pre e cho canc e ler uplink 
data, and in r e sponse to produco filter coefficient data, the echo oano e lor ooofficient logic 
operativ e to r e c e iv e th e pr e nois e suppr e ssion uplink data from th e pr e nois e supprossion logic, 
whoroin tho pro noiso suppression uplink data us e d by th e e cho oano e lor ooofficient logic to 
produc e th e filt e r co e ffici e nt data has not boon proc e ss e d in th e noiso suppr e ssion logic; 

an ocho canc e ler filt e r, op e ratively couplod to th e nois e suppr e ssion logic and to th e 
ooho cancoler oo e ffioiont logic, and oporativo to r e c e ive tho nois e suppress e d uplink data and 
tho filt e r oooffici e nt data and in r e spons e to produc e final uplink data; 

a wir e l e ss transc e iv e r, operatively coupled to tho ooho cancol e r filter and to th e 
pro nois e suppr e ssion logic, and oporativo to r e o e ivo tho final uplink data from th e e cho 
canc e l e r filt e r and in r e spons e to transmit th e final uplink data, and 

to receiv e tho downlink data and in rosponso to provide th e downlink data to the 

an audio system including: 

an amplifi e r, oporativoly coupl e d to th e wireless transooivor and to tho pro nois e 
suppression logic, and operativ e to r e c e iv e the downlink data, and in r e sponse, to produc e an 
amplified downlink audio signal; and 

a playback modulo including at loast ono of: a tun e r modul e , a tape play e r, a CD play e r 
and a DVD play e r, op e rativ e ly coupl e d to th e amplifi e r, and op e rativ e to provid e at l e ast a 
playback audio signal to th e amplifi e r , 

14. (Currently amended) The method of claim 13 further comprising providing the 
final data to a transceiver for transmission 

Th e in v e hicl e communication syst e m of claim 13 whoroin th e wir e l e ss transc e iv e r is 
at loast ono of a wir e loss wid e aroa notwork transc e iv e r, a wirel e ss local ar e a network 
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1 5 . (Currently amended) The method of claim 13 wherein receiving data comprises 
receiving data from a microphone 

Th e in v e hicl e communication syst e m of claim 1 3 wh e r e in th e pr e nois e suppr e ssion 
logic includ e s a pr e nois e suppr e ssion e cho oancel e r adaptiv e filt e r . 

1 6. (Currently amended) The method of claim 13 further comprising performing a 
telemetric function, the function selected from the group consisting of performing a remote 
engine diagnostic function; tracking a vehicle location; and providing roadside assistance 

Th e in v e hicl e communication syst e m of claim 1 3 wherein th e pr e e cho oanc e ler uplink 
data includ e s e cho compon e nt data, such that th e echo oanceler filt e r produc e s th e final uplink 
data with r e duc e d e cho compon e nt data . 

17. (Currently amended) The method of claim 13 wherein the data is received from the 
communication system of a vehicle 

Th e in v e hicl e communication syst e m of claim 1 3 wh e r e in th e pr e e cho oanc e l e r uplink 

data includ e s echo compon e nt data and noise compon e nt data, 
such that th e final uplink data includ e s r e duc e d echo component data and r e duc e d nois e 
compon e nt data . 

18-23. (Canceled) 

24. (New) An echo canceler circuit comprising: 

pre-noise suppression logic operative to receive pre-echo canceler uplink data and 
downlink data and in response to linearly filter the pre-echo canceler uplink data and the 
downlink data to produce pre-noise suppression uplink data; 

noise suppression logic, operatively coupled to the pre-noise suppression logic, and 
operative to receive the pre-noise suppression uplink data and in response to remove noise from 
the pre-noise suppression data to produce noise suppressed uplink data; 

echo canceler coefficient logic, operatively coupled to the pre-noise suppression logic, 
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and operative to receive the pre-noise suppression uplink data and the pre-echo canceler uplink 
data and in response to produce filter coefficient data, the echo canceler coefficient logic 
operative to receive the pre-noise suppression uplink data from the pre-noise suppression logic, 
wherein the pre-noise suppression uplink data used by the echo canceler coefficient logic to 
produce the filter coefficient data has not been processed in the noise suppression logic; 

wherein the noise suppression logic operates independently from and is not affected by 
the operation of the echo canceler coefficient logic such that the noise is removed without 
encountering an artificial variation in a noise floor; and 

an echo canceler filter, operatively coupled to the noise suppression logic and to the 
echo canceler coefficient logic, and operative to receive the noise suppressed uplink data and 
the filter coefficient data and in response to filter echoes from the noise suppressed uplink data 
using the filter coefficient data to produce final uplink data, the final uplink data being 
substantially free of noise and substantially free of echoes. 



Page 10 of 17 



